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4. ^al tiv^^i #*]^r ^ <dJi7> <a33*r S3 3^ ^«£|^r 

^-^ E^IMM-S oj^ ^s) ^ 7l^£tf ^7l« ^-tiltb^. 

iHM^r 7l§ l^SRr Sl^olcf. £ ti>£^ ^17> ^4=1 ^ 

2:21 #^ H.Sl-oltJll- 7}7)b ^-f , 7l§^<3- iHMfe £r~^ 3 ^ 3^2}- 

-a^^^-S*^*^* 53 °1 a_V£^l ^ 7 > 

eflo] ^2,21 #^ c^olal^- 7}^^ 71^^-y- t^7l^ ol 

# ^^jo^ ^9J^b ^ S.el-o]^s. ^ol 

£ 2 
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{Semiconductor device for compensating for on-chip termination mismatch} 
A ^r^rtb 

JE 4a ^ £ 4dtt ^ ^4=l-# =afol^ ^ ^ t=ej. 

E 5a Sl 5b-cr £ 1^1 E^l€ ^-^] ^ £ 2^1 5.*} ^ ^ 
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1020030018471 2003/9/8 

<7> ^ o. a> £ ^ ^ ^ o_ S> a^j ^-^ E^lujlo]^ ^ti] 

Srxr «Jr£^l #*H*i u)^ufl^ (mismatch)* 2L<#*t ^ 

<8> 41 J:* ^Jl Aj^eflo]]^^ ojtiV^o.^ <ys)cii ^^-g- $\*}<*\ 

(bus)!- f^^r^ ^r^r termination resistorH A>-g-^cf. ^%V^ a] 

Jl^I ^>4 ^^llt^ ^^]£)^r ^1^^ f^5L(signal integrity)! 

<9> ^cj ^^-o. ^w.^ 0^^7)5: uH^-ofl 

3] x] f:\7\5. trt}. «VE*ll ^jo) ^w.oH <H*)sRr ^)%>* ^-^ B)n)vi)o)^ 

(on-chip termination) £r-tfol E^HM^Kon-die termination) z\*8r 

*» ti>£^l tflofl^ n^MH^ ^^-o. <y^^ofl 7H-(couple)€^-. 

3^1 t^«- Ai^S. ^^t)-. rc)-^, 71$ ^<y-o) oj^ Als^ Mx}% 

(cross point )2r ^ofo):, <y ^ X)^?} a] 5:3. £^ -£-fr ^ 7}-^ 
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^ofl, S3 3^*11 £-3 Elnliflol^ ^%H] *l *l (mismatch^} 

<12> £ 10. -f-AV^ o] tiV £ ^ ^](100)» M-^Kflxr °1« ^-2:^, 

7l§ ^<a-(VREF)ol ^(lll)-§- -f-^H «V£*ll ^1(100)^ sqjjLS-jfEi <y^^cf. 
o_]ti_v^ ^^(VREF)-^ ^i^-(VDDQ)^ l/2c>14. ^-^ E-HviM^ 

*WRU, RD)°fl °J^^#(112, 113)* 41Jl(IS1, 

IS2)^b tH3J)(121, 122)<*JM 7l§ ^«a-(VREF)3j- ^iH^H -*1Jl(CS1, 

CS2)5. zj-zj- ^£4. E^HH^ ^^-(RU, RD)^ £ 1*^1 5*1 € w><2]- g 

°1. #^ ^HH^ *WRU)*1- #4£ 3*1 MM # ^^-(RD)o.^ ^^4. zl 
^31, ^1 nl vfl ol ^ tHKRU)^ #4£ EHMM,g ^^(RD)^Hl v)^^)7} 

^l*>^ 41Jl(IS1, IS2)Sl m^o] 7l§ ^SKVREF)^ ^4*14. BMifl 

°1^ ^(RU, RD)^ nl^fl^l^ E^lvilol^ ^*J-(RU)4 #41- 3*1 MM 

-3 *RKRD)2l S*i*Kr -S-E-CCDl, CD2)^ nl^nflxl^. <y*H Mj-^-g 

^ &4. ^=(CD1, CD2)^ ^-^H <y^^ ^S. 91 Jl, 7-l%V(nlHAl)^- 

JSL^E^S}^ S^(CD1, CD2)» I^Rr lfl-*f 5]^(Dl £ A])^«-Ei ^£ 

£14. 

<i3> eMMH^ ^-s 0 V(RU, RD)^>^1 cl^nfl^7> ^*>^ t S3 ^ 4U£(IS1. IS2)^1 

HL^o] ^e]-^14. Sl^^lsdSl, IS2)£] iZ^-i: 7l^o.S 
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S SJ^^iCISl, IS2)* ^ .fi.fi- ^ 7>^oi ^7>tb^. 

^VEXl XI ^Rr 

jis £«-*Kr xu <y^^ ; ^ ^-7i xu 7i§ ^aj-fe- xu 7i^^i<y- 

^7l«- ^til*>^, X| 1 7l§^^J- ^71^- Aj-71 X| 1 E^H^ $ 

5.<H1 £fslb ^7}<4 ^^^0.5. ^7># S^cf. 

7n^°l 7>^£]^ #^ El*HH>S 7-^; ^ #t}£ ^JBofl -g-^*}^ ^^^1 

*H Z)^&<>} 7}**S)±r XI 1 7^*j-; #71 XI 1 7i%Hl 3^5. ^^£1^, 
#t}£ S = ofl -§-#S}<*| T^SM 7}t3£]ir XI 2 7-1^ 5Lf-^cf. 
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<18> #7l 7)#^ 3M|# ^^>7l ^ ^3 cfs. <y ^Aj^ofl cc}-s. tiVE 

31 #*l*r 5>1-^f #^7> <y^^r <33#; #7) ^i^l 7l#sM, *)U *d 

^ 2)5.; #7l ^ 7l^<y-:4 ulin^|-^ vflw. aijt S ^^1-^ 

2]; ^ #71 7l§ &<$£r 71^^^ ^7l# ^Wl^, #71 71$^ 

^ v ^7l^ #71 E^lvilol^ S)^.^- 0.3L ^^tb 71-^lCf. 

<19> W >^^ 7 1^ ) # 7 ] 7)^<& t^7l^ #71 ^1 #Q #71 *fl2 

3# ^>°H1 <S7js)^ *fll 7l# ^ *)12 7-1 « 0 v^ i^Vcf. 

<20> #71 7l#^ 3f^ll- ^§1-71 2L °d ^HH # 

£*fl #*lfe ^1S7> ^"71 ^s^ofl 7i#£H, *m ^ 

&<&3\- ^"71 ^>°H1 *ti*l^ £i*MH^ aj^j-g. £f5}^ ^-^ E^Ml 

SIS.; #71 9]*- Al^l- 7^ tilm^ol xflJf Al^LS. ^^Vfe °J^tH 

^1; ^#71 71^ #<&4r u s M^Hr 7l^^<^ « a V^ 7l# ^Wl^ ( #71 7l^^<y- 
iHM^r #71 EinlviH^ 7-l* c V2f 7>^ ^ 71^^ 

7-1^* i-S-tVcf. W>^-3l^7lS.^, #71 tiVS^ll A oM <^^1 7l#5l^ ( 

#71 A}2 £Q A>oHl tifl^lSl^ #Cj-£ =^ol^ 4 d ^Wl^. 

<21> SEtb U >^^>715.^, #71 7l^^<y #71 7}&&<£ Z\f£o\] 

3- <&^$= 7l^?i<y- ^^olHl^, #71 #Cf£ ^B^olttlfil- ^^^0.5. 
^^-8- 7>^m #71 7l^^«y- JEL^U^. Dl i^Cf. 
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1020030018471 <&t\: 2003/9/8 

<22> £ ^4 £ ^.^^ o]^ gj £ ^ Al ofl 

^3^- ^-g-*l °l«fl^>7l ^]a}^ ^ «- 

#4*1 ^^W. ^ 5^<H1 

<24> 5= 2fe -g- ^ ^HH #*1(200)» M-Bj-ifl^- £^o]cf 

. °1* <U 4= yVE*fl #*1(200)tt cf^^ oj^ 

^#(211-215), tfvM°}& 5) (221-224), ^ ^#(231-234), 7l§ 

^ 71^(241, 242) £ ^^ti-eflo]^ £| 5.(250)1- ^«l^nK 

<25> <y^^-l-(211-215)# -§-«M 4^ ^1S7> iflJfs. ^^1: 

(211~215)£r iflJ?- >il^# i^S. #^*Rr #^ ^^-i- ^ ^£ 9X^. ^"^^ 
^•(211-214)^1^ ^r-^ eH^M^ s\g_ (21 1-224) 7> z^-z]- 

<26> z}- E^^o}^ 221-222 )^r 3l€ ^(VDDQ)^ 3*1 *}°}«\] 

*\H£- #<3 El*HH<3 7-l%KRUl)4 #cf£- E^H^ *1#(RD1)* 

IW. ^r, E^H-IM^ *1tKRUl)£- #<3-(VDDQ)-4 ^#3 ^(211, 

212) A>o]ol] <£^5\JL, #4£ E^lvilol^ ^^-(RDl)^r ^(211, 212)3)- 

3*1 #^ e^mh^ ^^-(Rui)^r ^#51^ ^bj«*im 

^ 3} 5.(250)3.-^3 #<3 i3.E.(C0DElH) -g-^>^ x\^-&o) 7}^^ 

7^>ol4. §cfO- E^luilo)^ 7^ 0 V(RD1)^ i2J=(C0DE2H -g-#«H 

*H V £M 7V^^4. EMviH-a 7^j-(RUl) ^ #4^- B^HM^ *^(RD1) 
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1020030018471 #^ 2003/9/8 

£ ^^5. a^S]^^]-, ^P-^a]^^ 3.SLMM0S) B^^l^l- a 

yj. E^Djvilol^ 3^.(223-224)^ ^-^ EMMH^ 515.(221-222)^ 

n>^l-7MS. ^^(VDDQ)^ ^*1 ^H°fl ^^51^ El*HH 

^ ^*j-(RU2)4 E^MH^ ^•%KRD2)^r i^*}. ^ , #<3 E^v-flol 

^ ^%HRU1, RU2)^ &o) cfsji, #cf^ E-HviH^ ^(RDl, RD2)^) & 

cf^cf. EHx-flo]^ ^^-(RU2)^r 1-^ 3=(C0DE3)<H1 -§-#*M *| 

*o^°l 7^5l^ 7>^5lJl ( #tf£ B]p)ti)ol^ ^^-(RD2)^r #^ -2=(C0DE4) 
°H -§-^H 7-1*J-^o) 7^^^-. 

tH^(231, 232)^ ^5-^-El ^IJUISI, IS2)^ 7l^*i 

^71(241)5-^ 7l^^<y-(VREFl)^r ^^ZL, <^ ^ ^1^(IS1, 

IS2)«- 7l§^<y-(VREFl)3|- ulJE^H ^ ^1S(CS1, CS2)5 AA 
tH^(233, 234)^ £1^5-^ ^S)^ ^1Jl(IS3, IS4)sf 7l§^<y- ^71 

(242)5-^ 7l^^<y-(VREF2)* ^^-Jl, 4lJL(IS3, IS4)« 7}^ 

^i < a-(VREF2)3il- vfl«- ai^(CS3, CS4)5 AA 

7l§*i < y- ^ v ^7) (241, 242)^ 7l^^<y-(VREFl, VREF2)^g- I^^Rr 
5155^, ^-^ E^ltilo]^ s|5(221~224Hl ItSlr t>\^2) 4i7>5} ^ 

^<L5 ^<atl- i4t ^^§71(241, 242)^ ^r-^ 

E^lvllol^ i] 5(221-224)21 ^(replica) $3-91 wh^W. ^, 7l^ 

^-^71(241, 242 )fe ^-^ BRIM'S 515.(221-224)21- -^^0,5 -S^^ 
7H^ 3°1 ti >^^cf. 
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1020030018471 %^ <£t.\: 2003/9/8 

<30> £ -^Al^jollA^ ^ f^O} J£--?$ E-HLiH^ s)sL7} ^, RU134 

RDl-=r ^-^ Ei * 1 Ml o] ^ s] 5.(221, 222)2]- RU2Sf RD2» i^>^- -8r-^ 

EiDltijo)^ £1^(223, 224Htf. 7l§^<y- tMM ^a] 3= 7fl7l- ^ls) 

<3i> ^ufo} 7l§^<y- ^^71(241)^ RUl^ RDl-i- S^H= E-Mvilol'S 5] 

5(221, 222)^1- ^^5 ^2:1- 7^cf. ^, ^ ^(VDDQ)^ ^*1 

A\o}6\] <^^5)^ afll ^%KR1)2}- *fl2 ^*J-(R2)^- i^-W. ^11 ^ 

%HRD ^ *I12 ^*j-(R2)^r ^MH^ ^^-(RUl) ^ BH^o^ ^ 

*oKRDl)^ ^M1<?1 w>^-^]^>cl-. *)U 7-l*J-(Rl)4 ^2 *RKR2)°1 ^^S)^ 

^(NDl)5Jf Ei 7]§ ^^-(VREFl)^l #^^4. *HKRl)£r E^lvilol^ 
^%KRU1)# *)H*Rr #<S ^(CODEl)^l -g-#*H ^ 71-^SlJl, *112 

*RKR2)£: #4£ i^M^H^ 7-l%l-(RDl)# *)H*Rr :S^=(C0DE2H -g-# 

<32> cfe Sfuf-ol 7l^^i<y- ^-^71(242)^ RU23J- RD2-8- 5L^Rr EM^o} 

^ 5)5(223, 224)2}- 7>^rf. ^, #Q ^^(VDDQ)^ 3*1 

*}o]o]} ^sl^r *fl3 ^%>(R3)^- ^4 *HKR4)^8: 3EtKh=k ^13 *WR3) 

^ ^14 ^nKR4)^ #^ E^H^ 7.-l%V(RU2) ^ BM^M^ t^(RD2) 

21 ^Ml<>i ?H wl-^^cl-. ^13 7i*J-(R3)-4 ^14 ^%>(R4)ol ^Sl^r Lc=(ND2) 
5Y^i 7l§ #°*KVREF2H #S^tK *fl3 7^j-(R3)^ #^ BHi4M4i 
(RU2)# ^H^Rr :3JE.(C0DE3H -g-#«H ^ *H V 1*°1 7V££U, ^14 ^ 
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1020030018471 #^ <£t.\: 2003/9/8 

(R4)£ ^ n| til °1 # ^%HRD2)-ir *)H*Rr #3-£ SJ= (C0DE4)ofi -g-#*H 

efl^l^ 5)5(250)^ 3^1 3^f tHKREXT)* S^e^H 

XU ia= ^(CODEl, C0DE2) *1]2 2£ 3KC0DE3, C0DE4)# ^3^3-. 3-t- *\ 
*J-(REXT)£r ^3^(215)3- *}o]d\] <3^i=k <^uV2} o_5, EM 

MM-S *| 3J-.fr *>-§-*}-7> 7}^ ^ <&5m a>£^l 3^1 3^ *1*J-(REXT) 

# 4 s &tI1 ^e)wefl«=>l>a 5)^(250)-^ ^V-g-^V^V #*13 3 

Jfofl ^^*V 3"¥- ^^-(REXT)^-i- 3*1 MM 41 7-)tt 

(RU1,RD1,RU2,RD2)* 3"3" ^3 ^*J-^o_S XM*Kr :SJEL#(C0DEl-C0DE4)^t- 
^*>7fl €3-. 

«>3- ^aHHH 7 ]&&<& ^-^71(241)^ EM*4M 

# 5)5(221-222)3- 7}*!3-. ZL^JL, 7}^&<S t^7l(241)» ^ 

A}2 *)tKRl, R2)£r £r-^ ElDlvflo]^ 5)5(221-222)3 eH 
uflol^ *KKRUl)2j- #cf^ E^v-flol^ *HKRDl)^g- ^M^Vfe -g-^t!: 3 = 
(C0DE1, C0DE2)°ll -§-^H ^Mtf. E^ilo)^ 5)5(221-222)3 

3?HM4i xnKRUl)^ #3"£ E^H^ 7.i*j-(RDl)#°fl v]+vi\x)7\ 
7)^#<& (241)3 *fll *WR1)4 XI 2 *WR2)*MI ^*>?)1 3^ 

nfl^ 7 > ^tb^. ^^i, £r-^ 33 MM 41 5)5.(221,222)^] ^7l^r nl^nfl^ 7 > 
3~§-3 0.5 i^cf. 

1^71(242)3- £r-^ 33 MM -8 5)5(223, 224)3 #31 £. 
o 0- ^3(241)3- £r~^ 3 3 MM 41 2)5(221, 222)3 #313- ^3". 3"3-*1 
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^ E^lMH^ (223, 224)^ eHMH^ *HKRU2)-4 E^Hol 

^ ^nKRD2)^_H) *l^ni]*l7> ^-^*>^, 7)^^^- 1HM(242)^ ^13 ^^-(R3)4 
*]4 ^nKR4)^l ^^^1 nl^oH^7l- ^r-^ SH^W^ S| 

5.(223, 224H1 ^7)±= v)^*)7} iL^li}. 

^HHH^r °1 Ml °1 ^ ^Ml u\A ¥ fH^ ^-^ Ei *1 Ml 

5lS7> ^til^cf. nJ-eH, 7l^^<y- ^71 «a) ^ ^7} ^«)€cf. ^ 

M", EHV-IH^ 2^°] ^JB6\] ^ ^«]Sl^ 7l§ iHM^ ^ <*A) 

7^€ 4 1 , °H1 i4e} tLeflo]^ sl^oi] ^-^^ s= ^(#^ s = 

£ 2°f| 5L*}& ^3 U ^aHH ^ HV£^ ^Ife #^^ofl 7^1- 51 
^3 -#( push-pull) #^ JELEH^t El ^o] u^^t}. 

* A o^ ^^-S = eH ^(260)7} £ 4a°1] SAl^cf. 2*\) £a]^ 
(211~214)^r #3^2] ^*Rr 7>^tb4. = ^E|-ol^(260) 

qt£s. 7>}±= (211-214) °fl z}-2| Tif-sH , ^ ^(VDDQ)-^ 

<£]^(211~214) A>olo!] = ej-o] (TU)fif <^ §1^(211-214)4 

^oj- a)-oH1 «1) *1 3 ^ #^ £LeH*UTD)^ i^t}. 

#3 =E]-oitt]7> ^4=1-* ^-fofl^, £ 2*11 tifsq- £oj ( l-oj 

EH^c]^ ^*J-3f fC}^- E^n]vi)olA| ^-^ E-) n] v)] o] 

(211~214)7> a>^-5]^ ^o] a>^-^^>cf. zle]J1, 7j^#<y- ^"^71(241, 242)^ 
Aj-^§V ^ ^ol, ^-^ E^njvilol^ 5)5.(211-214)5+ ^<H*V 7 ]-x]i=. ^ 
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<39> 5l 3-& cf-g- H ^*HH <4€- #*1(300)« H-bKH^- £ 

^°14. °1# #S*>^ ( ■& cf^E- ^ ^*HH ^^1(300)^ 

«g ^^#(311-312), BHMH-S 3J3.*(321, 322), <9 3 W^s. 

(331, 332), 71$ ^-^71(340) ^ *3e]ti3H^ 3}5(350)1- ^1^-. 

<40> ^^#(311, 312 H-^ E i D l Ml °1 ^ 2)5.(321, 322)7> zj-zj- ^#^cf 

<4i> 4 E^nltllol^ £| 3.(321, 322)^ ^(VDDQ)^ <^#^ ^(311, 

312)^}°H1 AA ^sqSr 3*1 MIDI'S *1*J-(RT)» a^tf. ^nliflo]^ ^ 
(RT)£r ^Mxr 5ge1 W-Sflol'S 5)3(350HH #^3^ afll i2J= (C0DE1H1 -g-# 

<42> 0^ ^3Jj(331, 332)^ ^^-S.^ °m AiJidSl, IS2)^ 7l€^ 

^ 71 (340)S^ #^S1^ 7l^^<^(VREF)# ^^VJl, <*J3 41Jl(IS1, 
IS2)» 7l^^<a-(VREF)3f HlS*><^ iflJf 413l(CS1, CS2)3. AA 
<43> 7l^^<a- ^71(340)^ 7l^^«a-(VREF)* ^M$*Kr SlSS-Ai, Ei^H^ 

7nKRT)2}- ^l^j^ ^-Hfl *)^&-§: 7\AS= S^Rr ^Jo] wV^^]- 

cf. ^I*}il3^ 7]^*l<y- ^^71(340)^ #31 ^^(VDDQ)^ ^^l^l'y- a>°H1 
2] IS. ^S]^ *U ^ ^12 7-1 -%KR1, R2 )3|- 7l^^<y- ^Bl-oltH(TDR)!- 
. *fll ^ *fl2 71%HR1,R2)^ E^luilo]^ 7-l^-( RT )^ AA -^l(replica) 

^o] ti^^t}-. ^ t ^li ^ 7-HKR1, R2 )o} #*fl E^H^ 
7-HKRT)2l *l^o_3. w}^*)*}tf. ^li ^ *fl2 7i%> 

(R1,R2)^: 2S£li±3H^ 3^(350)3^ #^£l^ A]2 iSJE.(C0DE2H] -§-^H 
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=L 7>^^cf. A]2 S=(C0DE2)^ afll 51 *\}2 *HKR1, R2)£) 4 

o) 7\}2 S=(C0DE2)ofl £N ^*fl*l^r E]*MH# ^%KRT)^ ^^S] ^ 1/2°) 

€ ^ &7fl ^ 3M- ^o] a>^^>cf. 

^1 (open-drain) #^ S-^l *H (360)# ^«1*>^ «>^-^ ^cf. <y 

3^(311, 312)o] ^o.S 7H?tb c r. #3 

°ltH(360)^ SJ^^Oll, 312)^1 Tll-sM, <9 3^(311, 312)5}- 3*1 ^oj. A >ol 
°fl tifl*13fe #cf^r ^-e}-^^ (360)-& i^i=f. 7l^^<y- =e}-ol^(TDR)^ #3 
S.2}oltH (3 6 o)oil Af-g-sl^ ^rf o. c^ol^(TD)* %°) «rlH*r4. 

<45> 7]^^<y-(VREF)^- afll ^ ^2 7l^(Ri,R2)ol <£^Q ii=(ND)^^-Ei 

#^^cf. *fll £ ^2 7i%V(Rl,R2)# ^-*H 7l^^<a- X\^°)^ ^ nfl, 7l^^<y- 
7 r £cfl ^^o.S.^ ^^(VREFH #^tt ^ wf^^cf. 



<4?> ^ n — raoG -(^a-~ 



<48> ^71^, VOL^: ^ ^IJUlSl, IS2)S1 S-f 

<49> , PTDDQ-VOL \ 

^IJlUSI, IS2)^ VDDQ^f VOL ^ 5 ^ <g ^ 

4!Jl(IS1, IS2)2} 1/2^- u)-E}-ifl.E.5., VREF^ VDDQSf VOL ^H^l 7>^c-l] 
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<so> ?fle)tiei)o}^ 5)3.(350)^ sq-M *RKREXT)^- £q^^J^ 

51 = 3KC0DE1, C0DE2)^r ^^tj-. 4€- <S -^H^IMfe ^H-o} 7l 

tlH^ 3^3] f^ofl ^ ^ 7 fl o]^ 7}&£<& #$7]7\ ^ti]^ ^ ojrf. 
<51> W>5f ^-o], *]aHHH 7l^^<y- ^-^71(340)^ B^lvflo] 

# 35.(321-322 HI A>.g-5]^. t^KrT)^: 7-HKR1, R2)# 7^c+. 4^ 

^-^ EinHH^ S\ 5 (321-322) E^n]v|lol^ ^%V(RT)o] Q*}^ T^^JHH 
SLX}^; 7}X\t£, 7)^#<# ^"^71 (340)5] ^%>(Rl)3f *fl2 7-]%V(R2)£ ^^># 

nfsM, ^ulvflol^ 5)^(321, 322H1 ^71^ -S.^} 7}-^3°-3 

^€ 7l§^<y-ol ol ^ ^ ^ ^ <g ^ 3 <H , ^ xfl«. Aljrjg. 

*RrEfl A>-g-^cf. neiuf, ^3 uV^l ^1^, ^ 7>§^<y- ^ 

715^-E^ ^£)^ 71^^^ <^W^5 4^ ^5- 9X3., 2)^5L^] <33£) 

tiV£^l ^ 7l^^<y- ^HM^.^ ^-^5]^ 7)^£<$J£\- 9]^- 

<53> £ 5a £ 5d^ £ H a>s.^l ^ ^ £ 2 °fl £a]^ ^. ^ 

^ ^X\a\]d\] trj-^. aVEAfl ^34! 5: M-E^fe JE^i}. zj- a> 

£*fl #*HH E-lolvilo]^ 7-^(51 10) RU( E 2 ^ RUD^}- #^ EH^-flol 

^ 1^ RD, £ 22) RDl)ol ^ 12OQ o.£. 3}o] ti}^ <sj-ji > 
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VDDQ^r 1.8V°M , ^-^H <g^3q^- ^ 7l^##(VREF_EXT)£- VDDQ/2, ^ 
0.9V^1 %°-S. 7>^tb4. 
<54> 5E. 5a^ BH^o]^ ^cf-g- E^v-lH^ ^%Vo] z}-z]- 120 

<55> £ 5t>Tr Blnjvilol^ t^Vjz}- E-jDlvilol^ ^tg-o] 

7\*}JL 132£> ^-^l*}. ^, #<3 &1*MH^ ^4 

c]vi]oi^ ^^Tfl 120 a jitf 10% ^s. ^ ^-si^- ^4- 

<56> £ 5ctt B]Dlv|lol^ ^Vjzj- Eiu)vi]o]^ ^o] 

^ 108&J15. ^4°1^. ^, Bjnlvllol^ ^tg-jtf e) 

-^<^§>7fl 120£ il^f 10% ^3E d\ z> £ s. ^ 

4^m. 

<57> £ 5a, 5b ^ 5c 5] ^4<H1, 5. H ^ ^ 41 sj-^sf 

^5)fe ^^Ol^-, 7l§^<y-)(VREF_0DT) ^1 o 9V oi ^ j=l 

7l^^<a-(VTRF_EXT)^ ^^^>cf. 
<58> £ 5d^ #^ nl vil o] ^ ^ * 0 Vn). ^rf £ e] v) v-fl ^ ^ ^-o] z)-z}- 132 G> , 

losses -i^s]^ *l^nfl*|7}- ^r^tb ^-^l^K °1 ^4, ^ ^IJltt ^ 
0.876V<HH °1 ^ o.ofl ^ «- 7l^#<y-(VREF_EXT)£- 0.9VS ^^^1^, 
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€■ <n ^ a] c^i 011 4€- 7i ^*i<y- ^ 

(VREF_0DT)-$- 9= 0.872V5.^ ^1^^ jn^o^ ofl-f -B-a}s}i}. irJ-E-H , £ 

5d^ a>£^ sjs^, <y§) Al^7> J2^^<y-4 nf€- 7]§ 

^<y-§- °l-8-*H ^^0.5.^ 66ps ^H^l ^^-( S kew)7> ^^tf. ti}^, 
^3 9i ^HH 4€- «KE*fl Sl^Tfl, ^ <0Ji7> JH^^<a-4 

* 7l§^<y-^- ol-g-^H iff7f 45ps ^£ 

<59> £ £AlSj Oj %JLS. ^^^^0.14 o]i=. oflAl^o] 

f^H, £ 7l# -g-o)cq # aJ-o] ^^o. 7> ^ o] S «Bl Cfoj^ 

*8 ^ 3- ^Hl7> 7>^*>Cf^ ^ ol«fl^ %o]t±. CC}-^, £ 

« ^14. 

<60> ^-tgoJl cq*}^ ( E^nlvilol^ g nl>iiifl*]7> 7>^-O.S- 

H^Cf. CCf^, O^AjJ-O] ^>0lEfl^ AlJ:/ S 0.efll§ AljgrO} ^Aj-o] #o^s-oi ; 
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[3^* 1] 

^*Rr ^l ^33; ^ 

^•71 *fli 7i§ ^-8: *U 7i^^«y- ^-ai^, 

^•71 *fll 7l^^<y- ^^7)^- 

^"71 -gr-^ Ei*HM^ s\s,6\] S->M-^ ^7>5]- 
2] 

1 %H1 91°]*], *}7] m ^-^ k]v]^]o}# 

-g-^H 7-^&°l 7>^S)^ E-HvlH^ ^ 

#cf^r iS^ofl -g-^H ^*o V ^°l 7>^£)^ 3*MM^ if- 

IQtt 3] 

^1 2 *<H1 91°]*), ^7} A}\ 7]&#<& *g*87}±r 

^7) S^ofl -g-^H *1«M 7}#S)±r *Hl 7]-%; ^ 

^71 7]^o\) 3)^. ^SH, ^"71 -§-#^0} 7-]%>^ol 
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IHtt 4] 

A 2 *<H1 sa°H, #71 tiV£*il #*lxr 

#71 #JE*fl #*1S] 51^1 ^ ^E^sM #71 3 

— ^ #71 2 = * lH9*Rr ?! em elM^i 515.1- c-1 ^«1*H=- ^-i- 

.2.3. ^ i&£*fl #*1. 
5] 

1 %H1 &°H, # 7 1 ^111 ^-^ 
afll S^ofl -g-^l^ T-nV^ol 7>^£|^ E^Kilol^ aj^-g. S^-S>fe ^-g- 

6] 

a 5 #oii sa<>H, #7i *ni 7)^^ t^7i^ 

#71 Tfll S^ofl -§-^H ^%V^ol 7^Sl^ 7-1%!-; ^ 

#71 71^^^- 7-1 <^^lb ^^1»1» 2^Hr 3* 

7] 

7(1 6 %H1 Si^H, #71 Till 71$^^ 

#71 7l^<# 7-1^ 71-O-c-ll X)^6\)*\ #^5l^ ^-i- ^HJ *m 
*H #*1. 
13^* 8] 

711 1 %H1 5H<>H, #7l a>£^l #*l^r 
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[^^* 9] 

*H 1 ^Hl ^-71 av^^l ^lxr 

*H 2 £r-^ Ei*MH^ sjs; 

*fl2 71$^^ ^ 4lJL«- ^ ^J:^. ^Wtt *fl2 ^tt^; 

A2 £r-^ B|nli4|ol^6)) if- 5)^- ^.140] i^j-S^ O.S. 

^<H*V IW, -8-71 ^2 7l§ ^^M" iH^Rr ^12 7l§^<y- 

[3^8" 10] 

2\*h a]^7> <y^; 

#7} Tl^S^, ^11 #7] <gsj^ tifl^S]^ 

EMuiM^ *n v 4 -8-71 <3^4 ^2 *}o}6\] afl^sl^ 

^-7] 4^- 71^^^ WIDISH ^ °g ^ tH ^ ; ^ 

^-71 7]$ 7l^<y- >gHM« ^H]^, 
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#7l ^HH^ s\sL9\- ^3-2-3. 7^^ 3* ^ 

*n io ^1 sa°H. 7i^^<y- 

#7l TlU #7l *fl2 ^ A>oH 7fll *1 

12] 

li 

^•71 3"HH^ T^j-^ #7l Tfll 7^^ ^ofl JI, #7l 

E^L-flo]^ ^ # 7 1 7112 #^ ^=^1 -§-Wtt 3^8: ^ 

13] 

*fl 12 1H1 Sl<H>H, w>i^l #*1^ 

#7l «V£*ll ^ 5.^3 *3*M ^"71 53. 

— #7l #t}£ sle=* «H8*Hr ^e^elM^ 5)5.1- el ^*l*Hr 3* ^ 
as. *}±t «i£^l #*1. 

14] 

711 11 %H1 oiolAi, # 7 1 vy^) ^1^ 

#7l ^^ofl T^S]^, #71 Tfll ^ #71 A>o]o|) Hfl^lS) 
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= SWtt ^4=)-# JEL^o]*!!- ^SHf- f^jo S ^ ajs. 

[^n 1 * 15] 

^7} <y?^Tr 

^■7} 7l§ iH^Hr 7]^^<y- 1HM«- ^Wl^, 

^71 E^Hlc]^ ^^OJS. ^«a^r 7U^* 7>*lfe 7l§^<y- 

[3)^8- 16] 

^7l <g^ofl ^^H, ^7l ^3^-4 afl2 Aj-Olofl Wfl^S]^ # 

[^T 1 * 17] 

*11 16 ^<H^, 

^SH^^H , ^-7] #4^- -E.^oltHsf ^^Jlji. T^-fr 7f7|^ ^-7) 
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1%?^ 18] 

*fl 17 *M 9X°\*), ^7) 7)§#<y- 7 f^di ^l^ofl 

t^^%> 19] 

*H 17 *<M1 sa<H>H. 

#71 ^HH^ a o > 7 ] 7l§^<y- *i*Jvg: #7l «K£*fl #*l<i) <^<>11 
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